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[57] ABSTRACT 

Method of scanning register marks produced in multicolor 
printing Which includes generating signals by means of at 
least one photoelectric receiver from register marks Which 
are applied, respectively, in one color, in a register mark 
track on a print carrier transportable past the receiver, the 
register marks differing sharply in contrast With the ink on 
the ink carrier, determining in a circuit arrangement ampli 
tudes of the signals from the register marks, and bringing a 
?lter arrangement into a radiation path betWeen a light 
source and the receiver for contrast matching, further 
includes automatically bringing one de?ned color ?lter of 
the ?lter arrangement into the radiation path and, after 
scanning at least one group of register marks Wherein all of 
the colors present in the print are contained, determining a 
scattering of intensity maXima of the signals generated from 
the register marks of the one group of register marks, the 
de?ned color ?lter automatically brought into the radiation 
path having a capability of producing a minimal scattering 
of the intensity maXima of signals generated by scanning 
register marks of at least another group of register marks 
succeeding the one group of register marks. 

1 Claim, 2 Drawing Sheets 
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METHOD OF SCANNING REGISTER 
MARKS PRODUCED IN MULTICOLOR 

PRINTING 

BACKGROUND OF THE INVENTION: 

FIELD OF THE INVENTION 

The invention relates to a method of scanning register 
marks produced in multicolor printing Which includes gen 
erating signals by means of at least one photoelectric 
receiver from register marks, Which are applied, 
respectively, in one color, in a register mark track on a print 
carrier transportable past the receiver, the register marks 
differing sharply in contrast With the ink on the ink carrier, 
determining in a circuit arrangement amplitudes of the 
signals from the register marks, and bringing a ?lter arrange 
ment into a radiation path betWeen a light source and the 
receiver for contrast matching. 

In heretofore knoWn methods, a color ?lter has been 
provided in a lighting or illumination path or in a measuring 
or receiver radiation path, Which is supposed to improve the 
recogniZability of register marks Which are poor in contrast. 
Such a ?lter is usually a blue ?lter for improving the contrast 
of yelloW register marks. This ?lter is optimiZed for the case 
Wherein the operation being performed is four-color printing 
using cyan, magenta, yelloW and black as standard colors. In 
a multicolor printing operation, Wherein other special colors 
are used besides the standard colors, the blue ?lter installed 
for the standard colors does not function optimally, because 
the register marks printed in the special colors produce a 
great deviation range in the signal amplitudes of the photo 
electric register-mark sensors, Which is disadvantageous to 
the accuracy With Which the position of the register marks is 
determined. 

It is possible to provide a ?lter optimal for printings in 
standard and special colors, Which must then be brought, by 
itself or in addition to the aforementioned blue ?lter, into the 
path of the rays. The manual eXchange of eXisting ?lters or 
the provision of additional individual color ?lters is costly in 
time as Well as in money, all of the possible variations in the 
standard and special colors being unable to be taken into 
consideration. 

It has been knoWn heretofore, With regard to 
densitometers, to arrange a rotatable color ?lter Wheel With 
discrete color ?lters in the receiver or detector radiation 
path. At the same measuring location, such a color ?lter is 
brought into the path of the rays, Which generates similar 
gray value signals at a photoelectric receiver for various 
different colors Which are to be analyZed. This method of 
color ?lter selection is not applicable to the scanning of 
register marks because, due to the moving print carrier, the 
measuring location is continually changing and the receiver 
signal for contrast measuring, i.e., for recogniZing the limits 
of or boundaries betWeen the respective register marks, is 
being evaluated. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide a 
method of scanning register marks produced in multicolor 
printing Wherein color ?lters are changed, Which permits an 
automatic matching of a ?lter arrangement to the colors used 
in the printing. 

With the foregoing and other objects in vieW, there is 
provided, in accordance With the invention, a method of 
scanning register marks produced in multicolor printing 
Which includes generating signals by means of at least one 
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2 
photo-electric receiver from register marks Which are 
applied, in respective colors, in a register mark track on a 
print carrier transportable past the receiver, the register 
marks differing sharply in contrast With the ink on the ink 
carrier, determining in a circuit arrangement amplitudes of 
the signals from the register marks, and bringing a ?lter 
arrangement into a radiation path betWeen a light source and 
the receiver for contrast matching, and Which comprises 
automatically bringing one de?ned color ?lter of the ?lter 
arrangement into the radiation path and, after scanning at 
least one group of register marks Wherein all of the colors 
present in the print are contained, determining a scattering of 
intensity maXima of the signals generated from the register 
marks of the one group of register marks, automatically 
bring another de?ned color ?lter of the ?lter arrangement 
into the radiation path and, after scanning at least one group 
of register marks Wherein all of the colors present in the print 
are contained, determining a scattering of intensity MaXima 
of the signals generated from the register marks of the at 
least one group of register marks, the de?ned color ?lter 
automatically brought into the radiation path having a capa 
bility of producing a minimal scattering of the intensity 
maXima of signals generated by scanning register marks of 
at least another group of register marks succeeding the one 
group of register marks. 
The ?lter arrangement may be formed of an arrangement 

of discrete ?lters provided on a ?lter Wheel, or an arrange 
ment of discrete ?lters inserted into a ?lter magaZine. 
LikeWise, a ?lter arrangement is usable Which has a con 
tinually varying ?ltering characteristic. 

Other features Which are considered as characteristic for 
the invention are set forth in the appended claims. 

Although the invention is illustrated and described herein 
as a method of scanning register marks produced in multi 
color printing, it is nevertheless not intended to be limited to 
the details shoWn, since various modi?cations and changes 
may be made therein Without departing from the spirit of the 
invention and Within the scope and range of equivalents of 
the claims. 

The method of operation of the invention, hoWever, 
together With additional objects and advantages thereof Will 
be best understood from the folloWing description of speci?c 
embodiments When read in connection With the accompa 
nying draWings, in Which: 

BRIEF DESCRIPTION OF THE DRAWING: 

FIG. 1 is a diagrammatic and schematic vieW of a device 
for performing the scanning method according to the inven 
tion; 

FIG. 2 is a diagrammatic vieW of a track of register marks; 
and 

FIGS. 2.1, 2.2 and 2.3 are plot diagrams of the course or 
curve of signals at the output of a register mark sensor and 
shoWn keyed to the register marks of FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS: 

Referring noW to the draWing and, ?rst, particularly to 
FIG. 1 thereof, there is shoWn therein an arrangement of 
components by means of Which the method of scanning 
register marks produced in multicolor printing, in accor 
dance With the invention, can be performed. The arrange 
ment includes a register mark sensor 1 With a light source 2 
and a lighting or illuminating optical system 3. With the aid 
of the lighting optical system 3, a measuring ?eld Which lies 
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on a print carrier 4 in a register mark track With register 
marks 5 and 6 of varying colors is illuminated. The register 
mark sensor 1 further includes a receiver or detector optical 
system 7, a photoelectric receiver or detector 8, Which may 
be any light detecting device alloWing the detection of edges 
on print material, e.g., photo diodes, photo multipliers and 
photo-sensing devices, and a circuit 9 for preprocessing the 
signals of the receiver 8. The circuit 9 thus forms a signal 
preprocessing unit for amplifying the signal coming from 
the photoelectric receiver 8, and may also include means for 
electronic edge sharpening or enhancement, such as differ 
ential ampli?ers. A ?lter 10 and a ?lter-changing device 11 
are located betWeen the receiver optical system 7 and the 
receiver 8. The ?lter changing device 11 is made up of a 
?lter Wheel 12 With mutually, equally spaced-apart indi 
vidual ?lters 10 and 14 arranged about a transmission shaft 
13 coupled to transmission 15 Which is connected to a drive 
16. The drive 16 is controlled by a motor regulating or 
control circuit 17 Which is connected to the signal 
preprocessing circuit 9. The motor regulating control circuit 
17 is thus an intelligent motor control unit for moving the 
?lter-changing device 11 according to the edge sharpness 
signal. This intelligent unit 17 makes the decision, With the 
aid of conventional hardWare and softWare, as to Whether the 
selected ?lter is satisfactory for the desired edge sharpness 
or Whether the ?lter has to be changed. 

The operation of the device of FIG. 1 is apparent from the 
description hereinafter of FIGS. 2, 2.1, 2.2 and 2.3: Light 
from differently colored register marks 5, 6, 18, 19 and 20, 
Which lie along a scanning track or trace 21, is applied 
sequentially to the receiver 8. At the output of the receiver 
8, are the signal voltages depicted in the plot diagrams of 
FIGS. 2.1, 2.2 and 2.3 and keyed to or associated With the 
respective register marks 5, 6, 18, 19 and 20. FIG. 2.1 shoWs 
the course of the signals at the output of the receiver 8 for 
the case Wherein no ?lter 10, 14 is brought into the path of 
the light rays. In accordance With the colors of the register 
marks 5, 6, 18, 19 and 20, the amplitudes of the signals differ 
considerably from one another. 

According to the invention, a ?lter 10, 14, Which reduces 
the scatter Width of the signal amplitudes, is brought into the 
path of the light rays. For the course of signals in FIG. 2.2, 
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4 
a ?lter 10 Which reduces the signal amplitudes of the register 
marks 5 and 18 is disposed in the path of light rays. Starting 
from this scattering of the intensity maXima, the ?lter Wheel 
12, With the aid of the motor regulating or control circuit 17, 
is set into rotation via the transmission shaft 13, the trans 
mission 15 and the drive 16 until a ?lter 14 is disposed in the 
path of rays and minimiZes the intensity maXima, as is 
represented in the diagram of FIG. 2.3. This optimal ?lter 14 
remains in the path of rays so as to take register deviation 
measurements and so as to actuate register adjustment 
devices. 

I claim: 
1. Method of scanning register marks produced in mul 

ticolor printing Which includes generating signals by means 
of at least one photoelectric receiver from register marks 
Which are applied in respective colors in a register mark 
track on a print carrier transportable past the receiver, the 
register marks differing sharply in contrast With the ink on 
the ink carrier, determining in a circuit arrangement ampli 
tudes of the signals from the register marks, and bringing a 
?lter arrangement into a radiation path betWeen a light 
source and the receiver for contrast matching, and Which 
comprises: 

automatically bringing one de?ned color ?lter of the ?lter 
arrangement into the radiation path and, after scanning 
at least one group of register marks Wherein all of the 
colors present in the print are contained, determining a 
scattering of intensity maXima of the signals generated 
from the register marks of the at least one group of 
register marks, 

automatically bringing another de?ned color ?lter of the 
?lter arrangement into the radiation path and, after 
scanning at least one group of register marks Wherein 
all of the colors present in the print are contained, 
determining a scattering of intensity maXima of the 
signals generated from the register marks of the at least 
one group of register marks, and 

bringing the de?ned color ?lter automatically into the 
radiation path Which is capable of producing a minimal 
scattering of the intensity maXima of signals. 

* * * * * 


